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0929-6646/Copyright ª 2014, FormosaIatrogenic ureteral injury is a well-recognized complication of abdominal total hysterectomy.
We report a case of a 57-year-old female who underwent abdominal total hysterectomy for a
uterine myoma and experienced severe right flank pain postoperatively. The imaging study dis-
played an obstruction of the right distal ureter. Under ureteroscopy, an extraluminal ligature
was released with a holmium:yttriumealuminumegarnet laser. The stenotic segment was
immediately relieved. Two months later, the intravenous urogram illustrated patency of the
distal ureter with regression of right hydronephrosis. There was no recurrent hydronephrosis
during 1 year of follow-up.
Copyright ª 2014, Formosan Medical Association. Published by Elsevier Taiwan LLC. All rights
reserved.Introduction
Ureteral injury is one of the most serious complications of
gynecologic surgery, and is often associated with significant
morbidity, including the formation of ureterovaginal fistulas,
ureteral stenosis, and potential loss of kidney function.
We report a case of a female patient who experienced
inadvertent right ureteral ligation after abdominal total
hysterectomy. A ureteroscopic procedure using a holmiu-
m:YAG (yttriumealuminumegarnet) laser was applied to
solve the complication.have no conflicts of interest
rology, E-Da Hospital, Num-
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rg.tw (C.-Y. Huang).
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A 57-year-old postmenopausal G2P2 (gravida 2, para 2) fe-
male patient underwent abdominal total hysterectomy with
bilateral salpingo-oophorectomy for a uterine myoma. Four
days postoperatively, she developed severe right flank pain
and fever. An intravenous urogram illustrated right hydro-
ureteronephrosis with the obstruction at the distal ureter
(Fig. 1). A percutaneous nephrostomy was immediately
scheduled. Then ureteroscopy was planned to evaluate the
cause of ureteral obstruction.
During ureteroscopy, a short segment of narrow lumen
was observed within the right distal ureter, 2 cm proximal
to the ureteral orifice (Fig. 2). A faint shadow of extra-
luminal silk ligature appeared after hydrodistention of the
ureter. The ligature was broken through the ureteral wall at
the 12 o’clock position using a 300-Hz holmium:YAG laser in
the ablation mode (Fig. 3). Then the stenotic segment wasby Elsevier Taiwan LLC. All rights reserved.
Figure 1 Intravenous urogram indicates right hydro-
ureteronephrosis with obstruction of the distal ureter (white
arrow).
Figure 3 The ligature was broken through the ureteral wall
with a holmium: YAG laser under ureteroscopy.
YAG Z yttriumealuminumegarnet.
52 C.-J. Wang et al.relieved and the ureteral lumen opened immediately
(Fig. 4). Finally, a 6F double-J stent was placed in the
ureter.
The patient’s symptoms subsided following the proce-
dure, and the intravenous urogram performed at the
2-month follow-up indicated patency of the distal ureter
with regression of hydronephrosis (Fig. 5). There was no
recurrent hydronephrosis on renal ultrasound during 1 year
of follow-up.Figure 2 View of ureteroscopy displays a segment of narrow
lumen within the right distal ureter, 2 cm proximal to the
ureteral orifice.Discussion
The rates of urinary tract injuries vary according to surgical
indication, and are reported in approximately 1% of those
who undergo pelvic surgery.1 Although the intraoperative
discovery of the urinary tract injury permits prompt treat-
ment, delayed diagnosis is of greater concern because it
may lead to severe complications.
Repair of ureteral injuries often involves ureteral
stenting or advanced surgical repair. More rarely, ureteral
injury may comprise the ligation or kinking of a ureter with
a suture. In such cases, the suture is removed and theFigure 4 Recanalization of the stenotic segment of ureter
established after cutting the extraluminal ligature.
Figure 5 Postoperative intravenous urogram illustrates
remission of right hydroureteronephrosis.
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the ureter is absent, a surgeon with experience in handling
urinary tract injuries (i.e., urologist or urogynecologist)
should be consulted.2 If compromise is observed, the
injured ureter should be resected and an ureter-
oureterostomy performed.3 In addition to ureter-
oureterostomy, the treatment options for inadvertent
ureteral ligation also included endoureterotomy, ureteral
stenting with or without ureterotomy, transureteroureter-
ostomy, and ureteroneocystostomy. The choice of surgery
depends on the injured length and site of the ureter. The
holmium:YAG laser, which has been shown to be safe and
effective for soft tissue applications and stone fragmenta-
tion, has been used to address postpelvic surgery ureteral
obstruction in a previous case series.4 The efficacy of hol-
mium:YAG laser to cut tissue with great precision, as well
as its multiuse potential was demonstrated previously.5 We
chose holmium:YAG laser for this case because of its
accessibility and capability for precise tissue cutting.
In the English literature, we found no article that dealt
with endoluminal treatment for inadvertent ureteral liga-
tion. Some associated articles focus on laser endoureter-
otomy for benign ureteral strictures, and the follow-up
duration varied from 6 months to 74 months.6e9
A prior study reported that 10 of 19 patients (52.6%)
were successfully treated for benign ureteral strictures
using the holmium:YAG laser at a mean follow-up period of
40.2 months.6 The stricture length and severity of hydro-
nephrosis correlated with successful outcome; sex, etiol-
ogy, and location of strictures were not predictive of
outcome. The procedure was recommended as a safe, less
invasive therapeutic option for the management of benign
ureteral strictures.
Another single-center study, which assessed the long-
term outcome of laser endoureterotomy for benign ureteralstrictures, found that 82% of patients were symptom-free,
whereas 78.7% were free of obstruction during a median
follow-up of 27 months (range 10e72 months).7 The success
rate was higher for nonischemic strictures and strictures
<1 cm. Most recurrences of ureteral stricture occur within
the initial 9 months after surgery, indicating a heightened
need for a robust follow-up during the 1st postoperative
year.
In our case, the ureteral injury was recognized 4 days
after the hysterectomy. A short segment of the stricture
without ischemic change appeared within the right distal
ureter, and we resolved it immediately with a minimal
invasive procedure. The laser procedure to relieve the su-
ture should be performed as soon as possible because the
success rate is higher for nonischemic strictures. It may be
difficult to treat them with a laser after a long period of
obstruction, which may result in ischemic or inflammatory
change. In the present case, during the 12 months of
follow-up, hydronephrosis and additional symptoms did not
recur.
In conclusion, endoluminal release of ureteral ligature
with holmium:YAG laser is an ideal option to treat iatro-
genic ureteral ligations after pelvic surgery. It precludes
the need for another open surgery if the ureteral injury is
recognized early. Stricture length, ischemic condition, and
the duration of ureteral injury are the most important de-
terminants of success.References
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